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INTRODUCTION 

Oxidant stress has been, implicated in a wide variety of disease processes. Peroxidation of 
lipids is a well known sequela of free radical injury. Limitations with, methods available bo 
assess oxidant stress and lipid peroxidation in vivo are a well recognized problem. Peroxidation 
of cellular arachidonyl lipids results in the formation of hydroperoxy-arachidonic acids 
(HPETES) and hydroxy-arachidonic adds (HETES). More recentty, it whs discovered that a 
series of prostanoids (F s -isoprostsnesl are also produced in vivo as products of lipid 
peroxidation. Both of these classes of lipid peroxidation products are amenable to analysis by 
GC-MS and sensitive, quantitative assays have been developed. Therefore, we compared these 
two approaches of measuring HETES and F 2 -iBopro6tanes in rata following induction of lipid 
peroxidation in vivo by administration of CCL, 

METHODS 

SfiMS ]ipi4 perpxid ptioq a ssay*. The methods used for the GC-MS analysis of HETES and 
F s -ieoprcstanes have been described previously (1, 2}. 12-HBTE, ll-HETE, B-HETE and 8- 
HETE ware assayed as Me ester, TMS ethers by efictron impact GC-MS. 16-hydroxy- 
beneicosatrienoic acid was employed as the internal standard. Fj-ifloprostanes were measured 
as pentafluorobenxyl ester, TMS ethers by negative ion chemical ionization GC-MS. D 7 -9a,2f p. 
PGEj was used as the internal standard. Tissue samples were subjected to base hydrolysis to 
release the free acids of the HETES and F a -isoproslanes prior to GC-MS analysis. 
jIQkJB.ri.ate. Male Sprague-Dawley rats were treated with U74005F, U78517G, or vehicle 24 
hrs (200 mg/kg, p.o.) and 5 min (6 mgdcg, i.v.) prior to CC1, (600 piikg, ip.) administration. 
Three hours later the animals were sacrificed and blood and liver samples taken. Liver 
samples ware divided in half and frozen immediately in liquid N,. After addition of the internal 
standard to the plasma samples they were carried through 2 steps of solid phase extraction. 
The partially purified plasma samples and half of the liver samples were sent to Vanderbilt ibr 
F 2 -isoprostane analysis. The remaining liver- samples were assayed for HETES. 
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RESULTS AND DISCUSSION 

Administration of CCI, resulted in a significant increaae in the amount of HETES (average 7- 
fold increase) and F 4 -isoprostane (75-fold increase) esterified to liver lipids (Table I). Increased 
levels of the Fj-isopruetauee were also detected in the circulation (25-fold above baseline). Two 
antioxidant compounds were examined for their ability to inhibit lipid peroxidatiem in this in 
Pino modal. UTBSITG, -when administered prior to CC1 4 , inhibited CC1, induced lipid 
peroxidation, while U74006F had no effect. Both assays gave similar results; for example 
U78517G reduced tissue Fj-isoproatane levels to 37% of the CCl 4 stimulated value while HETE 
levels were reduced by an average of 38% of the stimulated levels. Ptaama levels of F»- 
isoprostane were reduced to 35% of the CCl* stimulated values. 

Table I. Lipid Peroxidation Products in Rats following Carbon Tetrachloride Administration 


Sample 

Fj-Iaoprostane 

Tissue HETES (ngig) f 

Plaama 

(pghnl) 

Tissue 

fagfe) 

12- 

11- 

8- 

9- J 

CONTROL 

14*4 

7.5*1 

120137 

75*19 

402*129 

644*306 1 

U74006F 

16*3 

7.8L0.5 

139125 

118*35 

550*147 

411*134 

| CC1 4 

344*90 

5731108 

1022*142 

597*69 

2693*497 

1955*497 J 

J CCl* + U74008F 

442*196 

5331159 

1193*172 

735*90 

3192*458 

1923*345 | 

( CC1 4 + U78717G 

119±42 

214156 

352113 

238*17 

1009*63 

813*91 


These results suggest that both methods can detect increases in lipid peroxidation of cellular 
lipids in vim. Both assays gave qualitatively similar results. The HETE levels detected in the 
tissue lipids were significantly higher than the F 2 -isoprosLane levels in all cases. This could be 
due more facile formation of these compounds or to greater clearance of the Fj-isoprostanes 
from tissue lipids. Perhaps due to the lower basal levels, the fold increase in lipid peroxidation 
products was higher for Fj-isoprostane than the HETES. This suggests that the F^-isoproetane 
might he more sensitive for detecting low levels of lipid, peroxidation. Finally, the ability to 
measure free Fj-iacprostanes in the circulation to assess lipid peroxidation represents a 
significant advantage of this assay. 
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